Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe

XHOCTb: M.0.
Romiocte: W.o. pexropa 00pa30BaT¢IbLHOE yUpeKIeHHe BLICIIEro 00pa3oBaHus

[lata nonnmcaHMﬂ:OS.OZZOZé,t?:l :30 . . "
VHMKaNbHBIE MPOTDaMMHbI KIS MOMPCKHH roCyJlapCTBEHHBIH YHHBEPCUTET BOJHOI0 TPAHCIOPTA

b7695d6b97247fced4385685adb0d9f8e6f2cdff

®T/1.03

AJTUTUBHBIE TEXHOJIOTHH

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi TexHHYecKkoil MEXaHUKH U MOAbeMHO-TPAHCIIOPTHBIX MAIIMH
O6pazoBarenbHas 26.03.02 HampaBmenne moxarotoBkn " KopaOiecTpoeHme, OKeaHOTEXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

IIpoduis "Kopabnectpoerue"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 23ET

YacoB o yaeOHOMY ITaHy 72 Bupgs! koHTpOIIA Ha Kypcax:
B TOM UHCIIE! 3aueT 6

ayIUTOPHBIE 3aHATHUS 28
caMmocTosTeNbHast pabora 44

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp | 6 (3.2)
Ha Kypce>) Uroro
Henens 152/6
Buj zanarui yin | po | yo PII
Jlexun 14114 (14 | 14
JlabopaTopHbie 1414 |14 |14
Uroro ayn. 28 |28 |28 |28
KonrakrtHast pabora |28 |28 |28 |28
Cam. pabora 44 (44 |44 |44
HUroro 72 (72172 (72

n



Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.02 KopabiecTpoeHne, OKCaHOTEXHUKA U CHCTEMOTEXHHKA 00HEKTOB MOPCKOW HHPPACTPYKTYpHI (TiprKka3 MHUHOOpHAYKH
Poccun ot 14.08.2020 1. Ne 1021)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.02 Hampasnenne moaroroBkn " KopabiecTpoeHne, OKeaHOTEXHAKA M CHCTEMOTEXHHKA 0OBEKTOB MOPCKOH HHPACTPYKTYpHI"
IIpodmuns "Kopabnectpoenue"
roJ Havaja noarotosku 2023

Pa6ouyro nporpammy cocTaBuJi(u):
K.m.H., Joyenm, 3acoposckuii Braoumup Buxmoposuu
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadeapoit 3aroposckuii Bnagumup BuktopoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

OcBoeHHE HAaBBEIKOB TMIPOCKTUPOBAHUA zIeTaneﬁ MalInuH C UCIIOJIB30BAHUCM aJAUTHUBHBIX TeXHOJ’IOFHﬁ, O3HAKOMIJICHHUEC C
MpEeNMyIIeCTBaM1 U HEAOCTATKAaMU TEXHOJIOTMH, a TaAKIKE 00 OCHOBHBIX 00JIaCTSX €€ MIPUMCHCHUA.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | OT/

2.1

TpedoBaHus K NPeIBAPUTEIbHOH IIOATOTOBKE 00y4alOLIerocs:

2.1.1

KopabnectpoutenbHoe yepUucHne

2.1.2

Texnonmorunyeckas (HpOCKTHO-TGXHOJ’IOFH‘«I@CK&H) IIpaKTUKa

2.13

Wudopmarnka

2.14

O3HaKOMHTEIIbHAS IMpaKTUKa

2.2

III/ICIIHH.]'II/IHLI U MMPAKTUKH, 1JI1 KOTOPbLIX OCBOCHUE JAHHO! TUCUMIIJIMHBI (MO[ly.]'Iﬂ) HeOﬁXO}lI/lMO Kak
npeauiecTByrouiee:

3. KOMIIETEHIIMU OBYYAIOILETOCS, ®POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIIUITIJINHbBI

(MOJIY.JIST)

OIIK-2: Cnoco0eH NOHMMATh NPHHIUIBI PA0OTHI COBPEMEHHBIX HHGOPMAIMOHHBIX TeXHOJOTHI H HCNOJIb30BATh HX I
peulenns 3a1a4 npogeccHoOHAIbHOM JesATeJbHOCTH

OIIK-2.3: Mcnonb3yeT METOIBI MOJICITUPOBAHHMS (IpagnIecKoro, KOMITBIOTEPHOTO) IIPH PEIICHNH 3a1a4 podecCHOHaIBHOMN
JIeSITEIbHOCTU

B pe3yiibTaTe 0OCBOCHUSA AUCHUITIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

3.1|3uars:

3.1.1 | OcHOBHBIE ATaMNbl CO3IaHUS TPEXMEPHBIX 00BEKTOB METOJAMH aJAJUTUBHOTO MPOU3BOACTBA, CIOCOOBI MPEABAPUTEIBHOM
ONTUMU3ALMU TPEXMEPHBIX 0OBEKTOB, OCHOBHBIE OIINOKH, BO3HUKAIOLIUE B X0/1€ TIOATOTOBKH TPEXMEPHOI MosieNnH, a
TaKKe METOMBI UX YCTPAaHEHHsI, CYIIECTBYIOIINE aNTOPUTMBI IOCTPOCHUS 0OBEKTOB, OCHOBHBIE TEXHOJOTHH TPEXMEPHOH
nevaTé v GU3NIECKUe MPUHIUIIEL, JIe)KAIIUe B UX OCHOBE.

3.2 | Ymerh:

3.2.1 | Henats BEIOOp HanboJee IOAXOASAIIETO METOIa TPEXMEPHOH MeYaTH, HCXOAA N3 (PM3UIECKUX TIPHHIAIIOB M OTPAaHHICHUH
METO/Ia, TI0JIB30BaThCs MPOTPAMMHBIM O0€CIIeUeHUEM JIJIsl TPEABAPUTENBHON IPOBEPKU TPEXMEPHON MOAETH U
HCHpaBIEHUs OINOOK, pacroyiaratb MOAEJb U CTPOUTH MOJIEP KUBAIOIINE CTPYKTYPBI B COOTBETCTBHUE C HCIIOIb3yEMBIMHU
METOJIaMH TI€YaTH, II00UPATh TapaMeTPHl M AITOPUTMBI IIEYaTH B 3aBUCHMOCTH OT HCIOJBE3yeMOT0 MaTepuaia U BUaa
o0BeKTa.

3.3 | Baagern:

3.3.1 | HaBbikamu aHAITM3a MOCTABICHHOW 3319 U3TOTOBJICHHUS 33IaHHOTO TPEXMEPHOTO 00HEKTa, BBISIBICHUS MTPOOJIEMHBIX
MECT TPH TOCIEYIOIIEM H3TOTOBICHHN 00bEKTa METOIAMH aTATHBHOTO TIPOU3BOICTBA, BEIOOpA HAaNOOIIee TTOAXOSIIINX
METOJIOB TPEXMEPHOM IIeYaTH B COOTBETCTBUH, BEIOOpa Hanbosee MOIXOAALINX MapaMeTpOB, MaTePHAaJIOB U alrOPUTMOB
MIeYaT, UCTIPABICHHUS OUTHOOK TPHAHTYIIIIMN B X0/I€ ITOJITOTOBKH MOJICIH K ITPOIIECCY MeYaTH, IIeYaTH Ha KOMMEPYECKH
JIOCTYIHBIX TpeXMepHBIX puHTepax kimacca FDM u SLA/DLPc.

4. CTPYKTYPA JTUCHUIIJIMHBI (MOAYJIST)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. BBegeHue B aiiMTHBHbIE TEXHOJIOTH
Jlex BBeneHue B anuTHUBHBIE TEXHOIOTUHU. [I[pUHIIUIIBI U METOBI 6 2 JI3.1 JI3.2 0
M3TOTOBJICHHUS AeTalIel MOCIOWHBIM HaHECEeHHEeM MaTtepuaina /JIek/ JI3.3
JIab BBeneHue B aiiuTUBHBIC TEXHOJIOTUHU. [[pUHITUTIBI U METOBI 6 2 JI3.1 JI3.2 0
W3TOTOBJICHHUS JIeTaJICH MOCIOWHBIM HaHECCHHEM Matepuana /J1ad/ JI3.3
Cp BBenenue B ajAUTUBHBIE TEXHOJIOTMH. [IpUHIUIIBI ¥ METOBI 6 6 JI3.1J13.2 0
M3TOTOBIICHUS JIeTaNeil MOCIOWHBIM HaHeceHneM Martepuana /Cp/ JI3.3
Paszmen |Pa3gen 2. AjqiuTHBHOE NPOU3BOJACTBO

Jlex Matepuainbl 1 IPUHIUIBI IPOEKTUPOBAHUS J€TANCH Ui alJUTUBHOIO 6 4 JI3.1J13.2 0

npou3BocTBa /JIex/ JI3.3

JIa6 IIpoekTHpoOBaHue AeTajel TUMa Baj, 3yd4yaroe koyeco /J1ad/ 6 4 JI3.1J13.2 0

JI3.3
Cp Martepuainsl 1 IPUHIUIBI IPOEKTUPOBAHUS JeTaNCH Ui alJUTUBHOIO 6 12 JI3.1J13.2 0
mnpousBocTsa /Cp/ JI3.3




Jlex MarnvHs!l 1 arperats! Ui aJANTUBHOTO MIPOU3BOJCTBA /JIex/ 6 4 JI3.1J13.2
JI3.3
JIab MainuHsl ¥ arperaThbl UIsl aJTATHBHOTO Mpou3BocTBa /J1ab/ 6 4 JI3.1 JI3.2
JI3.3
Cp MamvHs! 1 arperatsl Ui aJiINTHBHOTO Ipon3BojicTaa /Cp/ 6 12 JI3.1J13.2
JI3.3
Jlex [oct-06paboTka Mpou3BOIUMBIX Aetaneit /JIek/ 6 2 JI3.1 JI3.2
JI3.3
Jla6 IToct-00padoTka nmpou3BoIuMbIX Aetanei. [Ipupadotka neranei /J1ad/ 6 2 JI3.1J13.2
JI3.3
Cp Ioct-006paboTka nmpou3BoIuMbIX Aetaneit /Cp/ 6 6 JI3.1J13.2
JI3.3
Paznen | Paszpea 3. 3D-IleyaTts miacrmaccoii
Jlex 3D-neyath miactmaccoit. OdopynoBanue st 3D-nevatu /Jlex/ 6 2 JI3.1 JI3.2
JI3.3
JIa6 ITewats meTanei mo AJIEKTPOHHBIM MoesiM /J1a6/ 6 2 JI3.1J13.2
JI3.3
Cp 3D-neuats miactmaccoit. O6opynosanue s 3D-neuatu /Cp/ 6 8 JI3.1J13.2
JI3.3

5. COJEPKAHME JUCLHUILIAHBI (MOAYJIST)

6. POH/JI OIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUOB OLIEHOYHBIX CPEACTB

Bormpock! Tekymero KOHTpoIIs

6.2. Tembl NCHMEHHBIX PadoT

[TucemeHHbIC pa6OTLI M0 AUCHMINIMHAM HE NPEAYCMOTPEHBI

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

Bompoch! TeKyIero KOHTPOJISL:
DOOM no guctmmumrae AJIJIUTUBHBIE TEXHOJIOI'MU.

1 Hdaiite onpeneneHne ajiuTUBHOMY IIpou3BoACTBY (AIl)
(amauTHBHBIN TexHOMOTHUeCKuit mporecc) (additive manufacturing);
2 JaiiTe onpeneneHne 000pyI0BaHHIO IS QI TUTUBHOTO
MIPOM3BOJICTBA;

3.Kakue cymiecTByIOT QyHKIHOHATIbHbIE OJIOKH 000pyIOBaHUS AJIS
AITUTHBHOTO TIPOU3BOICTBA?

4 Kaxkast TeXHOJIOTHSI IPUMEHSETCS [IPU CO3IaHUU M3EIHH C UCTIOIb30Ba-
Huem 3-D npunTepa?

5 Kaxne KOHCTPYKIIMOHHBIE MaTepHAIbI IPUMEHSIOTCS JUIS IIOCTPOCHUS U3~
Jenuii ¢ ucronb3oBanueM 3-D npunTepa ? Jlaiite ux xa-

PaKTEpUCTUKY.

6. YKa)XuTe OCHOBHbBIE TEXHUYECKHE XapaKTEPHCTHKH .

7 YKaxuTe OCHOBHBIE IPEUMYIIIECTBA U HEJOCTATKH .

8 Onumnre OCHOBHBIE 3TAlbl U3TOTOBICHUS U3AENUH ¢ TpUMeHeHHeM 3-D
[Ipuntepa.

9. Maiite onpenenenue G-code;
10. Kakue cymectByroT Buasl komana B G-code?
11. Kakue cymiectByroT mapaMeTpsl komana B G-code?

12. TaiiTe onpenencHue TEXHOIOTHH 3KCTPY3UH MaTepuana (material
extrusion);

13. Kakoe o6opymnoBaHHe HCIIONB3YETCS JUIs JaHHOTO TIporiecca?

14. Kaxoe crIpbe HCHONB3yeTCs I JAHHOTO Tporiecca?

15 Kaxoit MexaHu3M CBSI3U UCIIOB3YeTCs ANl TAHHOTO mpolecca’?
4.5 Kakoli HCTOYHUK aKTHBAIIMH HCIIOIB3YeTCS s JTaHHOTO
nporecca?

16. Kaxas BTopuuHas 06pab0TKa UCIIONIB3YeTCs I JaHHOTO
nporuecca?




17. NaiiTe onpeneneHne TEXHONIOTHH (hOTONONUMEPH3ALY B BaHHE
(vat photopolymerization);

18. Kakoe o0opynoBaHHe HCIIONB3YETCs JUIs JaHHOTO TIporiecca?
19. Kaxoe crIpbe HCHONB3yeTCs I JAaHHOTO Tporiecca?

20. Kakoil MexaHu3M CBSI3M UCIOIB3YETCS sl JAHHOTO Ipoliecca?
21. Kakoii HICTOYHUK aKTHBAIIUW UCTIOIb3YETCs /ISl JAHHOTO
nporecca?

22. Kaxas BTopuuHas 00pab0TKa UCIIONB3YeTCs I JaHHOTO
nporuecca?

23. JlaiiTe onpeneneHne TEXHOIOTUU IPSIMOTO TTOABO/Ia DHEPTUH U
Mmatepuana (directed energy deposition);

24. Kakoe 000opy0BaHHe UCIIOJIB3YETCsI IS JaHHOTO Tporiecca?
25. Kakoe cbIpbe UCTIONB3YETCS AJIs JAHHOTO Tporecca?

26. Kakoii MexaHu3M CBSI3M UCIOIB3YETCs sl JAHHOTO Tporiecca?
27. Kakoil HCTOYHHK aKTHBAIMU HCIIOIB3YSTCs ISl TAHHOTO
nporecca?

28. Kaxas BTopuuHas 00paboTKa HCIIONIB3YeTCs I JaHHOTO
nporecca?

29. Kak paboraet npuntep it SLM-negatu?

30. Kaxue matepuansl npuMeHstoTces uist SLM-neuatu?

31. Kakue TexHu4eckue rasbl npumeHstorcs ainst SLM-neyaru?

32. Kakue CymecTByIOT METOIBI TOCTOOPAOOTKH feTaieid mocie SLM-nieqatn?

33. Kakue orpanuuenus npucymu 3D-nedatu no texsonorun SLM?

34 Kaxue OCHOBHBIE 3JIEMEHTHI BHEIIHEH KOHCTpYKIMK 3D-nipuntepa Bl 3Haete?

35. Kakue ocHOBHBIE 3JIEMEHTBI BHYTPEHHEH CTpYKTyphl 3D-nipunTepa Bhl 3HaeTe?

36. Kakoe ¢yHKIIMOHANEHOE Ha3HAYECHUE KAKIOTO U3 OCHOBHBIX AJIEMEHTOB CTPYKTYphI 3D-puHTEpa ?
37. Y10 Takoe pakeib, MaTepHal U Ha3HaUCHUE?

38. Kakoii TuIl 1a3epHOro MCTOYHMKA ycTaHOBIIEeH B 3D-nipuHTepe?

39 Kaxk paboraer npuntep 1t FDM-neuatu?

40 Kakue matepuainsl npumenstorcs 11t FDM-neuatu?

41 Yto Takoe GpumamMeHT?

42 Kakne ocHOBHBIE METOJBI TIOcTOOpadoTky neraneii mocine FDM-neuatn Bel 3Haete?
43 Kakue orpanndenus npucynm 3D-nedatu no texHonoruu FDM?

44 Yro takoe 3D-ckanep? Kakue ocHOBHBIE 3JIEMEHTHI €r0 KOHCTPYKIIMU Bbl 3HaeTe?

45 Kak paboTaroT MacCHBHBIE CKaHEPHI?

46 Kakue ocHOBHbIE MeTObI cOopa qaHHbIX npHu 3D-ckanuposanuu Brl 3Haete? B yem ux otnuyne?
47 Ha ueM 0CHOBaH MeTO/J] CTPYKTYPHPOBAaHHOIO CBETA?

48 Kakne pexumsl ckanuposanus 3D-ckanepa moxenn EinScan-Pro Bsl 3HaeTe?

49 Kak u ju1g kakux ueneu npouspogurcs ontumuzanust CAD-moznenn? Kakue npu 3ToM NPUMEHSIOTCS HHCTPYMEHTBI
MIPOCKTHUPOBAHUS?

50 Kakue Tpu 0CHOBHBIE CTpAaTEruu MOCTPOEHUSI TPEXMEPHBIX MoJelnell aqeranet anst 3D-neyatu Bl 3Haere?

51 Yro Takoe peueryarbie CTPyKTypbI?

52 Yo Takoe ONTHMHU3ALKS TOIOJIOTHH?

53 Yro Takoe mopoXkIaroliee MOACTHPOBaHNe (TeHEPAaTUBHBIN TU3aiH)?

54 Yro Takoe mpaBuia AW3aiHa Ui aIJUTHBHOTO POU3BOACTBA? 3aueM OHH HEOOXOIUMBI KOHCTPYKTOPY?

55 Yto Takoe nmoaaepxxku? Kakre oCHOBHBIE MpaBWIIa Au3aiiHa MOAIEPIKEK IS TEXHOJIOTHI aJJIMTUBHOTO MPOU3BOJICTBA BbI
3HaeTe?

56 Kaxkwue criocoOs! popMUpOBaHUS pe3b0BI HA AETATSIX B YCIOBHSIX aIITUTUBHOTO MPOn3BO/CcTBa BEI 3HAaeTe?

57 Yro takoe uzorponHocTh? Kak annzotponnocts 3D-pacrieyaTkoB BIUSET Ha JU3aifH AeTaled B YCIOBUSIX aJAUTUBHOTO
MPOU3BOJCTBA?

58 Kakyro pa3MepHyI0 TOYHOCT 00ECIICUNBAIOT TEXHOIOTHH aJINTHBHOTO ITPOM3BOICTBA?

59 B 4ueM OTJIMYKE TEXHOJIOTHUECKOH IETOYKH aJITATHBHOTO IPOU3BO/ICTBA OT LIEMOYEK JPYTUX MPOU3BOJACTBEHHBIX TEXHOJIOTHIA?
60 Kakue kareropuu npoueccoB aJUTHBHOTO Ipon3BoicTBa Bhl 3HaeTe?

61 Kakue kateropuu npoueccoB U TUIIbI TEXHOJIOTMH aJIUTUBHOTO MPOU3BOJICTBA MPEAHA3HAUCHBI JUIS [TOJIyYeHHEe JeTallell u3
METaJIOB?

62 Kakue kateropuu npoueccoB U TUIbI TEXHOJIOTHH aJINTUBHOTO MPOU3BOJICTBA MPEAHAZHAUCHBI JUIS ITOJIydeHHE JIeTallel U3
mnoyimmMepoB?

63 Kakue kaTeropuu MmpoieccoB U THUITBI TEXHOJIOTHU aIIUTUBHOTO MPOU3BOACTBA MTPpeJHa3HAYECHBI IS OJTydeHHE AeTalel 13
(hOTOTIOMMEPHOM CMOJTBI?

64 Kakue kateropuu npoueccoB 1 TUIBI TEXHOJIOTHH aJINTUBHOTO MPOU3BOJICTBA MPEAHA3HAUCHBI JUIS ITOJIy4YeHHE JIeTallel U3
KOMITIO3UTOB?

65 Kakue kaTeropuu MmpoieccoB U TUITbI TEXHOJIOTHU aIIUTUBHOTO IPOU3BO/ICTBA MTPeJHA3HAYECHBI Ul OJTydeHHE AeTallel 13




O6ymaru?

66 Kakne kaTeropuu nporeccoB U THITbl TEXHOJIOTUH aINTUBHOTO POU3BOJICTBA IIPEJHA3HAYCHBI JJIs TOJyYCHHE JIeTalel 13
necka?

67 Uro Takoe mocrobpaboTka’?

68 Kakue onepauu MOKET B ce0sl BKIIOYaTh NOCTOOpaboTKa?

HUcropus pa3surus

Yro TaKoe aJINTUBHOE MIPOU3BOJCTBO? [Mouemy wucnonb3yerca 3-D npousBoacTBo»?
I'ne ucnonwzyrores uznenust AI1? [IpeumyinecTBa aqAMTHBHOTO TIPOM3BOJICTBA.

Oo1ee mpecTaBiIeHUe Mpolecca alZINTUBHOTO MPOU3BOJICTBA

Paznuumst Mexay aJINTUBHBIM IIPOU3BOJICTBOM U 00pabOTKON Ha CTAHKAX C TPAAMLMOHHBIM CIIOCOOOM MPOU3BOJICTBA.
[Ipumenenne AIl B MmenuiuHe

[Ipumenenne All B a3poKoCMUYECKOM MTPOMBIIIIIEHHOCTH

IIpumenenne AIl B aBTOMOOMIBHOM MPOMBIIITICHHOCTH

TexHOJ0rHs KOMIIBIOTEPHOTO MOJESTUPOBAHUS U TPOSKTUPOBAHUS

Hpyrue Texnonoruu, cesizanubie ¢ All

Hcmons3oBanue ciioeB

Kraccupukanus AIl nponeccos

[TepcriekTHBBI aITUTHBHOTO TPOU3BOJICTBA.

DTansl aJIUTUBHOTO MPOU3BOICTBA
Paznuums rexnonoruii AIT

CuCTeMBI ¢ HCIOIb30BaHUEM METAJLIOB
OO6paboTka 1 XpaHEHHE MaTepPHAIOB
IIpoextuposanue g Al

OCHOBHBIE IPUHLIUIIBI 3KCTPY3UOHHBIX CUCTEM
FDM/FFF npouecc
Martepuainsl A1 SKCTPY3UOHHOH I1e4aTu

Orpannyenus FDM nedaru
buoskcerpy3us
Jpyrue cuctembl 3KCTpy3un

Iporiecc GpoTomomumepu3auu

Martepuaisl s mporecca GOTOMOTUMEPU3AIHN

SLA u DLP meron neuaru. [IpenmMymiectBa 1 HeIOCTATKH.
IToporikoBoe criekaHue B cHOPMUPOBAHHOM CJIOE

MexaHU3MBbI CIIEKaHUs TOPOIITKOB

ITapaMeTpbl TEXHOIOTHYECKOTO MPOLIECCa U MOICTHPOBAHHE
PaboTa ¢ MOPOIIKOBBIME MaTepUaIaMy LISl Ie4YaTH
[IpeumyinecTBa U HEJOCTATKH MPOIIECCa MOPOITKOBOTO CIICKAHHMS
IIporecchl TaMIHUPOBAHUS TUCTOBBIX (CIIOUCTHIX) MATEPUATIOB
VYbpTpa3ByKOBOE aATUTHBHOE IPOU3BOACTBO

Iporiecc meyaTu MOPOINKOBBIMU METAJIIIAMHU

[MpeumyiecTBa U HEAOCTATKY U3ACIHIA, HAIIEYATAHHBIX M3 MOPOIIKOBBIX METAJIIOB
bromxkeranie cucremnr All

JIBrKyIIMe CUIIBI TIPSIMOTO IU(POBOTO MPOU3BOICTBA
ITpon3BOACTBO MM MPOTOTUIUPOBAHHE?

O1eHKH 3aTpaT Ha IPOU3BOICTBO

Yder 3aTpaT B X0/1€ )KU3HEHHOTO LIUKJIa U3

[Mudposoe Oyayiee

VY najeHue moanep >KUBaroIIero MaTepruana

VYiyduieHue TEKCTYpBl TOBEPXHOCTH

IToBbIlIEHHE TOYHOCTHU

ViydiieHre 3CTETHYECKOTO BOCIIPUSATHS

IToaroroBka K UCIOJB30BAHUIO B KAUECTBE MOJIEIH
VYydieHue cBONCTB U3AETUi

[Tonroroska moneneit CAIIP: daiin STL

[Tpob6nemsr ¢ paitmamu STL

Manunynsimun ¢ STL-daiinom

3a npenenamu ¢popmara STL




IO B momoms AIT

®dopmart ¢aiina aAIUTHBHOTO IPOU3BOACTBA

[Tewars mopeneit u3 PLA nnactuxa

Ileuats mogeneit 3 PLA nnacTuka ¢ pacTBOPUMBIMU HOJEPKKAMU
ITeuats Mmoaenei 3 ABS mnacruka

ITeuats Moneneil u3 ABS nnacTika ¢ pacTBOPUMBIMU MOAAEPKKAMU
Ileyats Mozpenel U3 3aCTUYHBIX MaTEPUAIIOB

Ileyats Mozenel ¢ pa3HOU TOJIIMHON CIIOS

[TeuaTs Mogeneil ¢ pa3HON CKOPOCTBIO

ITedaTs Mozenell ¢ pa3HbIM 3alI0JIHEHHEM

Br16op aaresupyromero Matepuana

OpueHTauus Mozesei Ha paboueil MOBEpXHOCTH Mepe]] MeYaThio
Onrtumu3anys BpeMEHH NevaTu U31eIui

1. Kakoii MaTepuan UCIONB3YIOT JUIs IIeYaTU HarpyKEHHBIX IMOJABUXKHBIX Y3JI0B MaIIUH?

A - ABS

b — Heiunon (monmuamum)*
B-PLA

I' -PETG

2. Kakoe ocHOBHOE NPEUMYHICCTBO aJIUTUBHOI'O IPOMU3BOJACTBA zLeTaneﬁ?

A — Huskas ce0ecTOMMOCTh POU3BOICTBA €IMHUYHBIX JeTaneii™

b — Bricokast mpoyHOCTh AeTaneil, 10 CpaBHEHUIO C JPYTUMHU TEXHOJOTUAMHU U3TOTOBIICHUS
B — B03M0XHOCTH TPOWHOMN 3KCTPY3UHU

I' — KoMmakTHOCTh MPOU3BOICTBEHHBIX MAILIUH

3. [lonsarue AJANTUBHBIC TCXHOJIOT'UMH. ..

A — 310 0000mIEHHOE HA3BaHNE TEXHOJIOTHH, OTBEYAIOIINX 32 XpaHEHHE, Iiepeiady, 00paboTKy, 3alIUTy U BOCIIPOM3BEICHUE
uH(pOpMAaLUK C UCTIOIB30BaHHEM KOMIIBIOTEPOB

b — Orto MeTon co3aHus TpeXMEPHBIX OOBEKTOB, ACTANICH MM BEIICH ITyTeM IOCIOHHOr0 J0OaBICHNS MaTepuaa: IIacThKa,
Mertaiia, OeroHa u T.x1.*

B — 310 061acTh HAyKH IO U3yYEHHIO 3aKOHOMEPHOCTEH, AeHCTBYIONIUX B IPOIECCe H3TOTOBICHUS MAIIUH

I' — Do HampaBieHNE HAYKH, CHIEAIN3UPYIOIIeecs Ha pa3paboTKe M NPUMEHEHNH 00BEKTOB, pa3Mep KOTOPBIX COCTABIISIET OT
€/IMHHMII 10 HECKOJBKIX COTEH HAHOMETPOB

4. Boibepure npaBUIIbHYIO OCIEI0BATENLHOCTD NEHCTBUI IPH CO3MaHUU U3LEIHS aAIUTUBHBIMU TEXHOIOTUIMHU
A — Ananus, npoextupoBanue 3D-mozenu, nevarts, TPAaHCIIOPTUPOBKA

b — Pazbopka, cHsITHE pa3zMepoB, co3aHue pabodero yepTexa, Mpou3BOACTBO, cOOpKa

B — TpancnopTupoBKa, pacrakoBKa, MOHTaX, BBOJ B KCILTyaTallHI0

I' — IlpoextupoBanue 3D-mMonenu, BEIBOJ Ha Ilevyarh, eJaTh, cOopka™

5. Kak BiausieT TONIMHA IeYaTaeMoro CJIOsl Ha CKOPOCTb MevaTH?

A — YBenuuuBaercs

b — YMmenbmaercs*®

B — He usmensercs

6. Kakoif Mmeron 3D-1nieqaty parioHaIbHEH BCETO IPUMEHATH IS IeTaNeil «XyI0KeCTBEHHOH HanpaBieHHOCTH»? ((HUTYpKH,
001M1I0BKa, HEOOBIINE KOPITYCHBIE IETATH U T.1I.)

OtBet: @oTONOIMMEPHAs IIEUaTh

7. Yto 03HayaeT TeXHOJIOTHs rmeuatu SLS?

OtBeT: TeXHOMOTHS M3TOTOBICHHUS U3/ICNUI CIOKHBIX TPOCTPAHCTBEHHBIX ()OPM TP MOMOIIH IIJIABICHHS IOPOIIKOBBIX COCTaBOB

Ja3epom.
8. Uto o3HauaeT TexHojiorus rmeuatu FDM?

OrtBer: [leuats METOJ/IOM MOCJIOMHOTO HAJIOKEHHUS. Hpez[cmBnﬂeT co0oi mpouecc afANTUBHOTO ITPOU3BOACTBA, KOTOpLIﬁ
PCaIN30BbIBACTCA 6)'[31"02_'[8.[)5[ OKCTPY3HUU MAaTCPUAJIOB.

9. Yro o3HayaeT TeXHOI0rHs rmeyatu DLP?




OrtBeT: HJ’I?[ IMOCTPOCHUA Mojenen HCIOJB3YIOTCA XKUAKUC Q)OTOHOHHMepHLIe CMOJIBI, 3aTBEPACBAONIUC 1O BO3JIEHCTBUEM
CBCTOBBIX BOJIH.

10. Yo o3nauaeT Texnonorus neyatu PJM?

OtBeT: TexHOMOTHS TIEYATH, B KOTOPOH JKHIKHE aKPUIIOBEIE TIOJIMMEPHI HAHOCATCS CIIOSMH Ha CTPOUTEIBHYIO ITaThopMy ¢
MOMOLLBIO TI€YaTaOUIeH TOJIOBKU U OTBEPKIAIOTCS O] Bo3aeiicTBueM Y @-nami.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

Kpurepuu onenrnBanus:

"Heya0BNeTBOPUTENBHO" - CTyIEHT MOKa3bIBAET CIa0bIi ypOBEHb TEOPETUUECKUX 3HAHUM, HE MOXKET IPUBECTU IPUMEPHI U3
peanbHOH MpakTHKH. HeyBepeHHO ¥ JTOTHUeCKH HETIOCIeI0BaTeNIFHO N3IaraeT Marepral. HempaBmisHO oTBedaeT Ha
JIOTIOJTHUTENNBHBIC BOIIPOCHI MIIN 3aTPYAHSACTCS C OTBETOM HA HHX. He MMeeT 4eTKOoro MmpeAcTaBIeHus 00 H3ydaeMoOM MaTepuaie,
JomycKaeT rpy0ble omuoOKku. JleMOHCTpUpyeT YacTU4HbIE, PparMeHTapHbIe, OUEHb IOBEPXHOCTHBIE YMEHUSI, AOIyCKas rpyoOble
ommOKu. JleMOHCTpUpYeT HU3KHI ypOBEHb BIAJCHHS MaTEPUAJIOM, JOITycKas rpyosle ommoOku. Tect - menee 60% mpaBHITBHBIX
OTBETOB.

"ynoBneTBopuTeNsHO" - CTYICHT MOKa3bIBAET 3HAaHHE OCHOBHOTO JIKIIMOHHOTO U NMPAKTHUECKOT0 Marepuana. B oTBere He Bcerna
HPUCYTCTBYET JIOTHKA U3N0KeHUs. CTYIEHT UCTIBITHIBAET 3aTPYAHEHUS IPU NIPU BEJEHUH NPAKTUIECKUX IPUMEPOB.
®parmeHTapHOE, 3HAHHA 0€3 TPYOBIX OMmMO0K YacTHYHBIE, IEMOHCTPHUPYET YMEeHHMs Oe3 rpyObix ommnbok. He oTpaboTaHbl HaBEIKH
U IpUEMBI CaMOCTOATEIIBHON paboThI 6e3 rpy0sIx ommbok. Tect- 60-74% MpaBHIBHBIX OTBETOB.

"xopoo" - CTyeHT MOKa3bIBaeT IOCTATOUHBINH YPOBEHb TEOPETHUECKUX U MPAKTUYECKUX 3HAHUH, CBOOOTHO ONepupyeT
OCHOBHBIMHU TOHATHSMU. Y MEET aHATU3UPOBATh MPAKTUYECKUE CUTYAIlMH, HO TOITyCKaeT HEKOTOPbIe MorpemHocTH. OTBeT
MOCTPOCH JIOTUYHO, MaTepHall H3JlaraeTcs rpaMoTHO. JleMoHCTpanus 3HaHui B 0a30BOM (CTaHIAPTHOM) 00BbEME, CTOCOOHOCTH K
PEILIEHHIO TUMOBBIX 3a1a4. JleMoHcTpanus ymeHnid Ha 6a30BoM (cTaHIAapTHOM) ypoBHE Bragenne 6a30BbIMH HaBBIKAMU U
IpUeMaMH T0J KOHTPOJIEM UIH PyKOBOACTBOM. TecT - 75-84% mpaBUIBbHBIX OTBETOB.

"oTiu4uHO" - CTYZEHT [TOKa3bIBAET HE TOJIBKO BHICOKUI YPOBEHb TEOPETUUECKUX 3HAHUH 110 U3y4aeMOM JUCLUILUINHE, HO U BUIUT
MEXIUCIUILTHHAPHBIC CBSA3U. YMeeT aHAIN3UPOBATh IpakTHIecKue cutyanuu. OTBET IOCTPOCH JIOTHYHO. Martepuan u3naraercs
YETKO, SICHO, apTYMEHTHPOBAHO. ¥ MECTHO HCIIOJIB3YeTCs] HH(POPMALMOHHBIA U WILTFOCTPATHBHBII MaTtepual. JleMoHCTpalust
BBICOKOTO YPOBHSI 3HaHHMI1; CIIOCOOHOCTB CAaMOCTOSITEJILHOTO aHAIN3a U PeaIN3ali1 MTOTy4eHHBIX 3HaHHUH. JleMoHCTpanus ymeHui
BBICOKOTO YPOBHS; CHOCOOHOCTH Pa3padoTaTh CaMOCTOSTENIHBIN, XapaKTePHBIH IMOIX0/] K PEIISHHIO IOCTABICHHON 3a/1a9n.
Brnanenue HaBbIKaMU U IPHEMaMU Ha BEICOKOM YPOBHE, CIOCOOHOCTh JJaTh COOCTBEHHYIO OIIEHKY M3ydaeMoro Marepuana. Tect -
85-100% npaBUIbHBIX OTBETOB.

7. YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIHUIIJIMHBI (MOAYJI)

7.1 Pexomenyemasi JiuTEpaTypa

7.1.3. MeToanueckue pa3padoTKu

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI3.1 |TI'ymua H. B, FOpkoB | Jeranu MamuH: yd4eOHHK Mocksa: Jlans, 2013
C. A, KnokoB B. T,
I'ynua H. B.
JI3.2 | lenynsxos Oner Mexannka. JleTanu MamivH ¥ OCHOBBI KOHCTPYHPOBaHHS: ydeOHO- Hosocubupck: CI'YBT,
Hropesuy, METOHUecKOoe MOCOOUe JUIs MPAKTUIECKON U CaMOCTOSTENbHON 2019
3aropoBCcKHii paboThI
Bragumup
Buxroposuu
JI3.3 | bapaHoBcKuit JleTanu MaluH U OCHOBBI KOHCTpyHpoBaHus. IIpoexTupoBanue Hosocubupck: CI'YBT,
Anexcanap MEXaHHYECKOTOo npuBoja. [locTpoeHue 4epBIYHOTO peayKTopa: 2021
MuxainoBud, METOIMYECKHE YKa3aHH MO BBITOJHEHUIO KypCOBOTO IIPOEKTA
Cubpukosa Onbra
Hukonaesna

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJIUHBI (MOJAYJIS)

Haznauenue ObopynoBanue

JlabopaTopuss ~ MexaHM3MOB ¥ | AyauTopHas fqocka, Kommekr ydueOHOM MmeGenu, MynbTuMenuitHoe o0OpygoOBaHUE: IPOEKTOP
MamMH — YydeOHas ayautopus | (ctaumoHaphsbiii), IIK (mepeHocHoil); YcraHoBKka I JWHAMUYECKOW OalaHCUPOBKUA pPOTOpa
Uil TpoBeneHus JabopatopHeIX | TMM, YcTaHOBKA Ui METPUYECKOTO CHHTE3a KPHBOIIHMITHO-TIOJNIZYHHOTO MEXaHW3Ma, 00pasIfbl
3aHATHH MEXaHU3MOB U JeTajeil

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHIA | (CTAalMOHAPHBIN), SKpaH (cTanroHapHbii), [IK (crannoHapHbIii)
JICKIMOHHOTO THIIA




